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(54) FUEL-REFORMING DEVICE 



(57) Abstract: 

PURPOSE: To provide a small fuel-reforming device 
reduced in the loss of heat and capable of lowering the 
concentration of carbon monoxide in the reformed gas. 

CONSTITUTION: A gasification section 3, a reforming and 
denaturing section 5, and an oxidation-removing section 6 
comprise the laminate structures of a gasification layer 31 
and a heating layer 32, a reformation catalyst layer 51 and 
a heating layer 52, and an oxidation catalyst layer 61 and a 
heating layer 62, respectively, and are incorporately and 
continuously disposed together with a combustion section 
2. The constitution enables to greatly miniaturize the 
device in comparison with conventional devices and 
simultaneously highly reduce the loss of the heat of a heat 
source gas produced in the combustion section 2 for 
effectively utilizing the fuel. Since the concentration of 
carbon monoxide in the reformed gas is reduced in the 
reforming and denaturing section 5 and further since the 




concentration of the remaining carbon monoxide is 
reduced also in the oxidation-removing section 6, the 
concentration of Jhe carbon monoxide in the reformed gas 
supplied to a fuel battery can surely be reduced to such a 
concentration (approximately 100ppm) as not affecting the 
fuel battery. ■ 
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(57) [g*Sj] 

[Eft] 'J^T-ft»£#'J>& <U &»#*<£© 
-lMbjfc*sag &<S < #P *. 5 C i: © T- 5 3 

UMU SfrbgB 3 hKK • 5£f&sj 5 £&fb|fe£gp 6 i: 
«rs *ft^ft:§tfb»3 l fcin&lf 3 2, 5 l 

^jiDflMi 5 2-, mfmmm 6 1 ^mami 6 2 ©3»ji $ii 

i:U LA>t)«Stta5 2fc*t-(W5Ca88;-r'5. ^©111 
fi!*ot»ocjt^T^SK/J\Sfls1-.SCi:* 

£v j e©a^&^mt'h^<»x.T^{ciNJffi1-5Ci: 

(b^»5ftssfi«$*s ttbiz^ mttm&& 6r-t>m 

siaK#*<p©-S{bft*«K«c, *©«8««ic*tL 
T»*»ft#Asci:©&v>sa©«a (i^i oopp 
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&m¥-7- 1 2 6 0 0 1 



1 

mm^ommi . - 

T, 

SP* 1 6 «9 bT ±lBft<bi A©&MH$jH] 

torsin»M^#£SfcEW3ftT*Ji«Sfcj$U 

±ib&r • aaasttv afeXttKftityKUT±E*tfbi0© 

{bgi5©MJl£a;© bfcgygtf;* £a bT±t38cK&2j& 
11 ©&HM& § »1" 5 Aagfcjf t & 555 E?J £ ft T 

±EIMbtt&)S «©-»b#*»!^iai«*iM!M- s 

im*m 2 ] ±ekr • *> ©Kg 

WbK*«**l*ffl*3fctH*«J: % 

fo-WbftjuawtjetT, ttekit • tamicmM- 

& ffi X tz Z t £ ft St i: t 5 if #JI 1 !B«© $S#4& H£ 
S. 

[ftB©£ffl&ttqin 

[oooi] •;) 

^Afc&ltfeft, ^^y-;i/^LNG«;i:-©{b5TO 
£&RbT, «**««!©««*:&*, 

[0 0 0 2] 

[ftJfe©ttflS] WaSSBT-lt ^y-WLNG 
*^OflJE*B«*»6J«5i»llfi«ftiDttft{bLTaJtfIJ8 



TBaifWfrfcffiTStfa-afbft** 1 ^ < £*ftt^s 
fc©. *©aH3tf^*©-K{b^*«sSx mmizxz 

[0 0 0 3] $*0C®a®»tti&K£BlCtt, «*k 
^fR|5p4-7 1 1 6 9*&«fc, WSMSi'^rA 
©jgi&tftSi: bTB8^$ftfe&©#&S. 
10 [0 0 0 4] f ©fl&©'tt*43tK&E'Ctt« &ftJI#4£ 
. *£jfc-TS«<bSi:, *©& 

. aiU!f^ft4j*-r*aK»4:,,*©i»K#^«f©-BMb 
•**«Jtftj»«fcJ:oT(S»***»«»i:*«, *ft* 
ft^ibfeSai:bTI5l*e)ftTV>5. . 
[0 0 0 5] ^bT&ms^xAOjgl&BSKtt, 
fl§§fc> 7^-^-in!»t:J:-3TBtH^©S^ia«W±{3 

20 B#, 8cKjtf**©-»fbg«IS«*tt, gJ^ggaii^P] 

/^-r y^-rsfflSBsab-r«s»«»t*Ai-*. &v^t- 

■»bi8»1-*. *v*TJ:EEJ5^W^*«©fl!li»fcB 

***MKiiifc#«&-r s . 

'[ 0 0 0 6 ] ±B«SmH*«*J:V*©»«fc«tr8 
S->^^ A©jB»*«t J: % ^ £UWME 

©#a©Hi±, &££Kfct3fcs#xsa<*i\ ctoTg 

30 jftflfcKidU t-*©#fc.fcS;&D&fc:«fct>, MK^ff^B 

:.. *>, ^figM^* s SSPStJHiO^$ft2»Ci:* J ^V>75:», * 
«■^C»S$ftTV^*V^^f£^{;^^c!S^S:atCi:A J 

[0 0 0 7] 

mwm&.L£ot+zm&] b*»u ±!s^*©^ 

40 *42ScHSST-li> »:©J;o^Fp§S^* s $.-3fe, 

(1) XOStt. 35lH^©7W7^K^SftT(4g 

ft5. ^!£•^T^ *B#*SMbU £tz*tHZ£^T#Z 

««'>^7-Alci}(t*«^:©«k«tt, 7t-^- 
50 ^t, rt-j-t\±%mt'&&Lmo)t-?*miz> 




(3) 
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i*;i/¥-©»«i:SB©*S!flsfcJB < . 

(3) *J«»4«ie»-i-6*T?tt» &H§ftC*5tt3&RK 
JStciot, 2flSa*©*3Rftft^tri&»a«^*6 

C 3cR8©ft«»JW*fifcS:5i: % BUfSr&tfit 10 
ftSfc®, KH#**©-IMb&««gtt-JIK<ft 

dammmtttztztb, tmmimxm%-z&m 1 o o 

ppmfc£T-<£M£i*2> i &g#25S. 
DO 0 0 8} *&91tt % ±$£©.fc?ftia&£ft#&?-.& 
£©£ft£fi;fc&©T-, 'hMT-fSlffifca^ft < , L&t> 

&n#z#<D-mim%m&&& < »*. * c £©? s s 

[0 0 0 9] 

[KMS«?^-rsfe»©#gi] 20 

B (1) (±, &?f#*ft£££1-3ffiBia5 (2) k, 
JS*4ft±§E$&g|3;&> & ©gfciltf;* Cio TAD^^b $ * 
■S ckfc J; & ScM^tf JMb» (3) k, 

ffiKXaftftJM3#£iM(-KJ&0 (5)ii, *©& 

(6) k, ftflt*.TV>*. 30 
[0 0 10] *l/T±E*Mbffl (3) tt, &»JI*4ft3I 

■rjww on ±iB«^as (2) *>£©&ji#x 
ft® bx±Eft{bJirt©ai(jsi^&io»-j-6jD«ifji ( 3 

[ooii] ±i2e5cs • &je&s&. ( 5 ) a, efeWM&ft w 

MMi^Jl (5 % 1) k, ±GMb9<DftlffU|«JUil / &lM 
ffljlf^ ftil UT±IB3cKM«Jirt©KSM^SAD^1-S 
M/l (5 2) k*«SESCE5>J*nTStJifl!*ftJ«-r. . 

[0012] ±iawbi*a« ( 6 ) at, -BMbR*as? 40 
mtm<t,mm (en ^ ±i3as:> x ^©aoafug 

ftili® LfcJK«l3!f^ ft it LT±KIWbtt«Uirt©-K{b 
RjmttBftMtt*ttM?«MKfc|| (6 2) fctfSESC 
l2?iJ^iiT«H«iiftfiE1-. 
[0 0 13] SfclC, ±K«tt» (2) k^tfb&S (3) 
■k (5) fcMbMtiaB (6) ktf, — «t&t) 

[0 0 14] 

HWB1 ±i3fitf£©$i«&ft£B (1) fcfc^T, SUb 50 




4#g8¥7-l 2 6 0 0 1 
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S (3) iitfbJf (3 1) t»A**ifei»KB» 
ft, ftUMI (3 2) KgA£ftfc«!i&2(S (2) frt><Dm 
K J; o TftMMlfb UT Bt«JI**#* ft S . 
[0015] ±!3&ft • gfiSSB ( 5 ) T-li, KHttMUl 
(5 1) fl©&ff®&ft, M&S (5 2) KgASftfc 
'«W#^CJ:oT«lrt-*. *bT, &%Mm® (5 
1 ) ft®, ftHttttW 2 5 0 ~ 3 0 0 *C©iaS®fflt$. 

±B5Mbffl (3) ©§UbH (3 1) 

ftascK^tajft-ra. nw^oaKffTKij: 

•J&RM^I 5 0~2 0 0*C©i&£fSHfcfeS#;*3t 
<b&S&itKft<£«;* 

[0016] ss>£, ' ±tssmt»*» (6) ®<b 
mm® (6i) Ao^x«i<i«8i AD^e 

(6 2) E«ASJifelRKtf*CJ:-9TMft-r«. *L 
SSKbiS&JI (6 1) to<D-ffltfc*mifm<tEil&£. 
i'?T, ±!32fcg-£f£3i (5) *»6©.BScK3tf^*©a 

[0017] ±g3«*43fcff£SB ( 1 ) T-<±, A{bS 

(3) tan- -team (5) t^b^as (6) kft,. 

(3 1) kJDfifcJi (32), &Kji4&JI 
(5 1) fcjD&JI (5 2), Rftftftttl (6 1) kMfc 
Jf (6 2) ©WfttSfcU L*>6ttlttffi (2) 

t 318 U fc fe #>, (£#© © C Jt^T *4f C /JnJB 
{bfSc:i:* J -e§S. -enkPJ^K:, (2) 

[0 0 1 8]-*fc, afeM • ^fiKSP (5) TMMT*«I>«D 

(6) -r*»#-IWbft*jMiEftffi«***J:^tLfc 

ft, *©«8S««t»bT»»*S-^iaci:©ikv^a 
«©^S (»1 OOppm) CSifa^K:fi«S#4C 

[0 0 19] ft*, ±B*f'art©«F*tt % E@ft#ff3 
t*fc»©fc©T?fc9; ««**«©*«*!»«"*•** 
©T-(±ftV>.- 

[0 0 2 0]. 

[MKn] WT, HiBt*-3v>t*»W©iaK0iftBlilB 
t5. 

[0 0 2 1] EU HU *»iHCff*««aK«tt©Ki* 

[0 0 2 2] H©J:dCC©«B«aR»Bltt, T^iP 
f>±*^, &&®2t, SMbS3kx 2feH-^fiEa55 
t, K<bKi*a5 6i:ft-(*e5tc^i9;LT«fi£^nTi> 
5. cft&#«©»aCo^TTECBM§-*-5. 

[0 0 2 3] ±IB«^g(5 2{±, »»3tf^ft«4fSt»© 



(4) 



#WP7- 1 2 6 0 0 1 
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>*7A>^*;-;i/*>79fc«fcb<fti££fts?&tM 

*y-/Hfe*B**i:U 7D7 1 0 lei. *)JW7 1 1 

IScVbixfcm&tiim^-K-fr h* 2 1 £3ibTffc£;*tl 
5. *fei©^g|5 2{c(± x MU&n$iW. l©3tJS#* 
ttS&J'cT-feS^m^f.O^fijTK^* 5 ^ yt^ri 2£ 

[0 0 2 4] ±§3^,{bgP3tt, &RJg(*ik «*tt±B/ 
*v-;u*>*7*>6>©MfM*y-;i/i;, zk«fil«4 
S 1.3 fcrt***iT^Srt* 

8tMM4*»UTJMbS*SiWbJI3 1 i:, KM* 2* 

. ECEW**lT«i«IJI**.UTV^. 
[ 0 0 2 5 ] ±I3&SS • £fi£SS 5 tt, *Mb»3*6©BJc. 
gJI*4#*£x IBflM2fr&©|||MtfX?ftnftUfc&J( 

*©»*#* *©H^ft*«* tea*** 

#*£a*StB«!l«JI 5 1 fc, ^{bS5 3 ©iDi&JI 3 2 & 

as LtzMmw 2 * e,©^®^ s &ttmm 5 2 ^ # 

* . -3 * 0 3cK84i£Jf 5 1 liStfbSB 3 ©SMbl 3 1 ©± 
JafcattSiu MJl 5 2 i±§tfbS5 3 ©Anfftl 3 2 ©± 

EUfcOTs 3CKMCXJB5 r©ASC3a, •« 
[0 0 2 6] ±TOb»*g|5 6 1±, BtcH • £j5£g|5*> £> © 

WWa*©-»fl:«*«flE*, H^MMKMRftfbtt 
lie J: -s.TBflslft*** ^©-^b^-ltR 

tlNblUEJI-6 it, B5tH • 5 ©io&Jl 5 2 fcii 

jiUfe«gf2A>e>©M^&ji1-J)D^J16 2fc#£ 

S. gp*8<bftiKfli 6' 1 (±ScH • gfiJcSS 5 ®&KftMKJ| 
5 1 ©±JHfcJttt2t*u MS 6 2 li&H • ^EESB 5 © 
ia&JfS 2©±JHic»ft3ftT^4. 

[0 0 2 7] ^©^{bi^sgB 6 vmbf&mm s i CAM 

*n*-WbttJCTJWfl3lMltH:, TKJRftRfbS-ttf 

©Rfbfiisfta«fl«jc*jiit4«ii6**rs««'e* 

b, *©HRfbN*»ftftfti^fclTtt, P.t/Al 
j Os , Pd/Ah 0 3 , Au/Fe, 0 3 , Ru/ 
Al 2 0, ^©*£JS&Mf£#ffi^5,ftS. $fcc©M 
flStts BfbttiKJie i©(*)gic^§, MM, *», 



5. 



[0 0 2 8] *L"CC©RfblSlS»'6fctt» 7D7 19 
*»&©a*WHIH&*ftS. *©£^£i!IA-f *£©©*£ 
^v=*-;H*6 3tf, mm£®6<Dr$&lc*&\ft>ix 
T^5. S6tc©»bl»*«6©±»CB:, ftgMbM 

am 6 1 *> e. ©&n#* itt isbxmnmm^m < &k 

[0 0 29] C©tf$*42Sl«£g 1 T-l±, W±O««ti0 
;LT> 5 #&©&S#**©-B*<b&JR« 

10 Soffit* C0-tr>1t (Iftffl^a) 2 0i:, ^©CO 
■fe >tf 2 0 #tftffl UfcStK • £fi£SB 5 *» S> ©&R#* * 

©-Kfb&jRSSCjfctT, c©efeH • KjEeffi5CDiniM 

1 5 2 fcttfc-rs*W;tf*©«ftlW»1-* n > h 

3 OfcjWttfr 6*1X^3. *HJ£WI©S 
. 3>hD— ?3 0tt* C0-fe>it2 0 ©&liii(g£tc 
S^V>T/VI/^1 7*W8U «M»8S2lcaiA1-*y* 
^-^SKftfelWI-SCifcKiiK 7D7-l6*»6*Ub 
S5 3'N«S&1-S.^M$:^1-SCi:{c<kb> &»©r 

i:<s aK'a«a»5*»6o»ii3tf^«f©-»{bft#« 

20 «#SiS<I J: b JtH-fitt* &H • ^£J5g,SB 5 ©iDf^a 5 2 

^©^^©as^^-i-^i^e^-rs. sfcc 
mymtomzmmtz^K?! 1, 1 2^*»t- 

5. 

[0 03 0]*t, -±l3««©««i&ll«a 1 ©f?ffl 
3tf^©Sftntc:tsew 01~EI3 43«tlfia4©SftWE 

, [o o 3 i] ft{b03©ft^bA3 nc 
■T*»'6©«^ (ScKW») «,-*JKftA£« 

30 1 3*6©*fc«C»A"r*i:i:*>K:x MKW3 2tc«S 

•£&MS#4£ 1 1 0~1 5 O'Clztotb-tZ. 
immmt, EI4*©©^t:^1-^,{bSJS (K^SiS) 

[0 0 3 2] *V^•C^ ±EftflsS 3 ©SUbJl 3 1 T'^fig 

ztiit&ummzZs aksc*KAii5©akmmui5 

1 $MbgU3©AQf»J13 2§aau 

fc»i(3tfXft» C©KS • ^EEgi5 5©*DlSH15 2fci!!A 
IT, ll*l©&Ktt^$, *©BtH»«*« 

40 a*fStt^b1-*2 5 0~3 0 0 # Cfc;bOSi&-*- 5. t5t, 
ffiSM^i:KSDS*4^i:©HTN H4 4j©©SCC^1- 

tts **ftSja^i:-r5i»K^C«a$ix4. c©& 
K*^Ctt, -®fbM*43«tvaK««) 1 % ( 1 0 0 0 0 
ppm) ©-gtfbJ^tf^ftT-V^. 
[0 0 3 3] $ £v ±§3KS • £#93 .5 ©iD^l 5 2 & 

SJS^fST-TS. Z(Otztb, *©ao&!5 2©Tx6*SC 
50 MJ5StSKSM«« 5 1 l*l©KHI4«©aSI^ 150 
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~2 o p-ct<gTts. tzt&mmmt. zou&m 

'&fbdi*tiU HbaH3tf^*0*jW*«-i:fiiii;LTr:» 

[0 0 3 4] gp*. v »K'«JES»5C*V^ &Ktt& 
1 5 1 rtO, BtHM&tf 2 5 0 ~ 3 0 0 *C©ia9tf6fflC 

&ai(tt*rxft»jt#aK:amu 1 5 

0~2 0 0*C©aS«SHKjfea^jiff*lRlT«E*S7! 
fix *JSK^fcJ:oTa*;if;*4>©H^aa*afcfi 
tot, ;:©&«" • £fO 5 ©MWf 5 2C 

mx-rimM*z®m*m&tixa, &nmu§.5 1 w 
[0035J *c"e**ittrett, co-i:>-y-2 oci 

'.ftWBU, *©ttta©»* % H*{bR*««*«J?rj£© 
fit. 0S*« lOOOppmi!) JSttntt, 3>hD-7 

3 0 t«t fjia^i 5 2^©i»ag^©as;a^s-a-cafc- 

[0 0 3 6] i©A^CLTiftir'«««5T4fltS 

iftl'TBMb|ft£§J 6 ebSMbMMUV 6 1 C«X' 
^nfcfctC, ^t-fbSP 3 fcSSc^ • ^figgp 5 fcCDiO 
SftjI3 2, 5 2'ft*iUfc«S«a24»60««t3lf^t, 
i©^bBNt»6©inilfta6 2fc*,Vi-4. t£i:^(b 

tots l214ctJ©©s;{z^i--^b^3i^bSJ&A s ^ 

£ii5;fc©x -Bfl5«JU«fttt*6Cfi«-r«. 

[0037] .'c©-aflsKsua*?a{b«j9E©fiis«att 

SS~2 0 M&J16 2 *a 

^©&&f#S. ©-Bftftjitaswfbfiisttss 
ck^rafeK • ^fiEsu 5 ©fin&jf 5 2 saa u^cii 

[0 0 3 8] 4l/T±Htfbl»*»e-C» »»#**© 

atiMftflsMtaag * , «s*4««fet afe v & x as a v v' 

SK©»1 00ppmC3:Ti»**tft, *©&H# 

^ftiassatiBfca*. *©hu ^bi^sas 6 *>?,©&» 

zkaS&Sg^SS 1 3(ca'-rc i:{cj; 

Sfc, Rtbi»££P 6 ©ia^« 6 2 *aa ufefsftawa 5 
*a*w6£»i 3 ta-rcttit), *©«w^(f© 



10 



20 



30 



40 
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[0 0 3 9] *S««»t*H-saR^©*** 

«s«6S2©«s«if^kbT«ffl-r*. 

[0 0 4 0] 

*ft*ft£UbJf fcioSUI. BWttMUI2:lomi« K 
<bM&Bi:AD?&a©«Jlfit;gi:U L*»fc«SttSi:»C 

fi£-3T^*aJtS'J«tt-^<f©iD«« 

[0041] *fc v sta • aja«"?iSMCstfxit>©-«fl3 

»<ba»«a*fflj«***j:5ti/fc&^ «maifec 
«iw-6aw3tf^+©-WfcRJK««*, *©«««* 

'C»l/TWW*-»jt*c:i:©ft^8UE©JME (1510 
Oppm) K£T«tc{£«£-e£C:i:#T-£.S. 

[0042] s&c, »oi^, aca*aaa# 
6©*a#^«i>©-BM3i(»««c*tT, *©&*• 
aj«»K * s e. ©»*# * ©a t n 
»aa^c*w*iaa^«*fcajafii&««4: 
vmz&zx, -BMswaaaaacsfStti-efla* 

**. 

[■n©**ftiMi] 

[0 1 ] 4ftH©nftflc£i?sttmfcaaEa©tt# j: 

[B2] nbjKtmasa©a#j:»)a&A«i9. 
[S3] Bt*s»isa«a©rDy^artia. 
[04] ribMmacicsa©f^aa« #7'©swifc«o 

i minB 



3 

3 1 
3 2 
5 

5 1 
5 2 



6 1 wtitmmm 

6 2 in^a 

20 co-k>y (-gMbaa«atfttB*a) 
30 3>fd-7 mmxzmmm^m 



JMfaft 

■*wb* 




!> 
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[H3] 
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[04] 




CH 3 OH<||q:) - CH 3 0H<8.)1 /Tn 
H20(liq.) - H 2 0(b.) J""VU 
<EX5a« s 100°C-^) 

-aasg aasaa 

CHaOHCa.) ♦ H^O (o.> - 3H 2 ♦ C0 2 « 
CfiEfi/S i250%300 TJ) 

CO ^IK 

CO ♦ H?0 - H 2 > C0 2 - - - © 

(fifiSaSI; I 50^200*0) 

CO oooppm 

CO ♦ IV20 2 -* COj ® 

cscaw s sa- 200*c ) 

co 1 0 0 ppm 



